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(71) We, SHELL INTERNATION- 
ALE RESEARCH MAATSOEIAPPIJ N.V., 
a company organised under the laws of The 
Netherlands, of 30 Care! van Bylandtlaan, 
The Hague, The Nedierlands, do hereby de- 
daie die invmtion, for which we pray tfoat a 
patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the followii^ state- 
ment:— 

This invention relates to sulphoximine deri- 
vatives which exhibit hexbiddal and pestiddal 
properties. 

Accordingly the present invention provides 
biologically active compositions comprising a 
carrier or a surface-active agexxt, or both a 
carrier and a surface-active a^eni^ together 
with, as active ingredient^ at least one sul- 
phoximine derivative of formula: — 

Rx NR« 

S I 

Ro O 

wherein Rj represents an optionally sub- 
stitumd aryi group; Ro represents an alkyl or 
aryl group or Rx and Ra together represent a 
pclymediylene group; and R© icpresents a hy- 
drc^gen or halogen atom or a nitro or aqd 
grot^ together witlx the salts of such deriva- 
tives. Examples of suitable substitutents on the 
aryl group are halogen atoms and hydroxy, 
nitio, alkyl, alkyl- and dialkylamino^ and di- 
alkylphosphorothionate groups. 

The term "acyl" is used herein in its broad- 
est sense to denote a group obtained by the 
removal of a hydroxy group from an organic 
add and indudes not only groups derived from 

[Price 2Sp] 



carboxyiic adds and their thio analogues, for 35 
example alkanoyi and substituted cmrbamoyi 
groups, but also groups derived from sub- 
stituted carbonic and tiuocaibonic adds, for 
example alkoxycatbonyl and (aJkylthio) car- 
bonyl groups, or from organo sulphur adds, for 40 
example an alkyl- or aiyl-sulpfaonyl group. 

Preferred oompo^ticms are tiiose in which 
the active ingredient is a sulphosimine deriva- 
tive of formula I whemn Rx represents a 
phenyl group opticmaily substituted by one or 45 
more halogen aTnm?;^ for example diloxine;, 
bromine or iodine alx>ms3 by one or more nitro 
groups, or by a hydroxy^ alkyi, for example 
inethyl, aUq^lamino, for example propylamino, 
diaJkylamino, for example d^ropylamino, or 50 
dialkyl pho^Jhorodrionate, for example di- 
ediylphosphorothionace, group; Ra represents 
an alkyl grox^ of 1 — 6 carbon atoms, for ex- 
ample a methyl or a phenyl group, or Ri and 
R2 together represent a polymethylene group 55 
of up to 5 carbon atoms, for example a tetra- 
methyiene gcovp; and Rg represents a hydros 
gen or chlorine atom, a nitro group, an option- 
ally chlorinated alk^oyl group of 1—6 car- 
bon atoms, particularly a formyl, acetyl, 60 
chtepacetyl, didrioioacetyl, trichloroacetyl, 
propionyi, didiloropropionyl, butyryl or iso- 
butyiyi gronp, a cydoalkylcarbonyl grou5> of 
up to 6 carbon atoms;, particularly a cydo- 
propylcarbonyi group, an aroyl group, pasrricu- 65 
larly a benzoyl group, and N - substituted or 
N>N - disuhstituted carbamoyl group, particu- 
larly a metbyicarbamoyt, ethyicarbamoyl, 
phenyicaibamoyl, dilorophenylcarbamoyl, di- 
chloropfoenylcarfMimoyl, toiylcaibamoyl or di- 70 
metfaylcarbamoyl group, an alkoxycarbonyl 
group, particularly an ethoxycarbonyi group, 
sai aralkoxycaxbonyi group, particularly a 
beozyioxycibwiyl group, an (alkylthio) car- 
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bonyl group, particularly an (ethyldiio)-car- 
bonyl group, an alkyi- aryl- or alkaiylsul- 
phonyl group, for example a methylsulphonyl, 
phenylsulphonyl or tosyl grou^), or a siilpliate 
5 or alkaiyl sttlphonate, for example toluene 
sulphonate, of such a derivative. 

Particularly preferred compositions are 
those containing) as active ingredient, the com- 
pound 

10 S - (3,5 - dinitro - 4 - N'J^' - dipropyi- 
aminophenyl) - S - methylsulphoximine. 

The majority of the compounds for use in 
the compositions of the invention are novel and 
die invention therefore includes, as novel com- 

15 pounds, sulphoximine derivatives of formula 
I wherein Ri^ Ra and R3 are as defined above 
in relation to formula I, with the proviso 
thar when Ri and R2 each represents a phenyl 
group or together represent a tetramediylene 

20 group, or Ri represents a phenyl group sub- 
stituted in the 4-position by diloro, nitro or 
methyl and R2 represeats a methyl group, then 
R3 is other than a hydrogen atom. 

Subject to this proviso preferred and par- 

25 ticularly preferred ^phoximine derivatives are 
those d efin ed above as active ingredients of 
the preferred and particularly preferred compo- 
sitions of the invention. 

The invention indudra also processes for 

30 preparing the novel sulphoximine derivatives. 
Those compounds of Formula I wherein R3 
represents a hydrogen atom are obtained by 
reacting a sulphoxide of formula: — 

Ra 

>so n 

R= 

35 with hydrazoic add which may suitably be 
generated in sitii by die action of an add, for 
example^ sulphuric add, on an alkali metal 
azide, for example sodium azide. The reaction 
may be carried our in an organic solvent, for 

40 example chloroform. 

Those conqjounds wherein R- represents an 
acyl group may in general be obtained by re- 
acting a compound of Formula I wherein R3 
represents a hydrogen atom with an acyl halide, 

45 suitably an acyl chloride, preferably in the 
presence of a hydrogen halide acceptor, for 
example a tertiajy amine, for example tri- 
ethyiamioe or pyridine. The reaction may op- 
tionally be carried out in an inert organic sol- 

50 vem^ for example ether. 

Alternative processes may be adopted in cer- 
tain cases and these are sometimes to be pre- 
ferred as being more convenient. Those com- 
pounds wherein R3 represents an alfcanoyl 

55 group may be obtained by reacting the appro- 
priate sulphoximine with an add anhydride, 
suitably in die presence of the corresponding 
add. Those compounds wherein R3 represents 
a mono - N - substituted carbamoyl group 

60 niay be prepared by reacting the sulphoximine 
with an organic isocyanate. 



Those compounds wherein R3 represents a 
halogen atom are obtained by the reaction of 
the sulphoximine with a halogenating agent 
which may, for example;, be the demental 65 
halogen or an alkali metal hypohalite, for ex- 
ample, sodium hypochlorite in add solution 
preferably aqueous acetic add solution. Those 
compoimds wherein R3 represents a nitro group 
may be prepared by nitration of the sulpfaox- 70 
imine using, for example, a mixture of nitric 
add and sulphuric add. 

Hie term 'carrier* as used herein means a 
material, \rfiich may be inorganic or organic 
and of synthetic or natural origin, with which 75 
the active compoimd is mixed or fbrmulated to 
fadlitate its application to the plant, seed, soil 
or other object to be treated, or its storage, 
transport or handling. The carrier may be a 
solid or a liquid. Any of the inatserials usually 80 
applied in formulating herbiddes and pesti- 
ddes may be used as carrier. 

Suitable solid carriers are natural and syn- 
thetic clays and silicates, for example, natural 
silicas;, for example diatomaceous earths; 85 
magnesium silicates, for example, talcs; mag- 
nesium aluminium silicates, for exampl^ atta- 
pulgites and vermiculites; aluminium silicates 
for example kaolinites, montoriUonites and 
micas; caldum carbonates; caldum sulphatse; 90 
synthetic hydrated silicon oxides and synthetic 
caidum or aluminium silicates; elements, for 
example, carbon and sulphur; natural and syn- 
thetic resins, for example, coumarone resinSj 
polyvinyl chloride and siyrene polymers and 
copolymers; solid polychlorophenols; bitumen; 
waxes, for example;, beeswax, paraffin wax, 
and chlorinated mineral waxes; and solid fer- 
tilisers, for example superphosphates. 

Suitable liquid carriers are water, alcohols, 100 
for example, isopropanol and glycols; ketones, 
for example, acetone, methyl ethyl ketone, 
methyl isobutyl ketone and cydohexanone; 
ethers; aromatic hydrocarbcms, for example, 
benzene^ toluene and xylene; petroleum frac- 105 
rions;, for example, kerosene, light mineral 
oils; dilozinated h3rdrocarbons, for example, 
carbon tetrachloride, perchloroeihylene and tri- 
chloroethane; and liquefied, normally vaporous, 
gaseous compounds. Mixtures of different 1 10 
liquids are o^en suitable. 

The surface-active agem may be an emul- 
sifying agent or a dispersing agent or a wetting 
agent; it may be nonionic or ionic Any of the 
surface-active agents usually applied in farm- 115 
ulating herbiddes or pestiddes may be used. 
Examples of suitable surface-active agents are 
the sodium or caldum salts of polyacrylic 
adds and lignin sulphonic adds; the ctmdensa- 
tion products of fatty adds or aliphatic amines 120 
or amides containing at least 12 carbon atoms 
in the molecule \ritfa ethylene oxide and/or 
propylene oxide; fatty add esters of glycerol, 
sorbitan, sucrose or pentaerythritol; conden- 
sates of these with ethylene oxide and/or pro- 125 
pylene oxide; condensation products of fatty 
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alcohols or alkyl pheaols for example p- 
octylphenol of ^> - octylcresoi, with ethylene 
oxide and/or propylene oxide; sulphate or 
sulphonat^ of these condensadan products; 
alkali or alkaline earth metal saltSi prefer- 
ably sodiimi salts, of sulphuric or sudphonic 
add esters containing at least 10 carbon atoms 
in the molecule, for example, sodimn lauryl 
stdphate, sodium secondary alkyl sulphates, 
sodium salts of sulphonat^ castor oU, and 
sodium alkyiaryl sulphonates such as sodimn 
dodecylbrnzene sulplhonate; and polymers of 
ethylene oxide and copolymers of ethylene 
oxide and propyiene oxide. 

The compositions of the invention may be 
fonnulated as wettable powders, dusts, gran- 
ules, solutions, emuisifiable concentraces, emul- 
sions, suspension concentrates and aerosols^ 
Wectable powders are usually compounded to 
contain 25, 50 or 75% w of toxicant and 
usually contain, in addition to soKd carrier, 
3 — 10% w of a dispersing agent and, where 
necessary, 0 — 10% w of stabiliser(s) and/or 
other additives, for example penetrants or 
stickers. Dusts are usually formulated as a 
dust concentrate having a similar composition 
to that of a wettable powder but without a dis- 
persant, and are dUtibed in the field with fur- 
ther sodid carrier to give a compostion usually 
containing 4 — 10% w of toxicant. Granides 
are usually prq>ared to have a size between 10 
and 100 BS mesh; (1.676 — 0.152mm) and may 
be manufactured by agglomeranon or impreg- 
nation techniques. 

Generally, granules will contain -J — 25%, 
w toxicant and 0 — 10% w of additives, for 
example stabilisers, slow release modifiers and 
binding agents. Bmulsifiable conc^trates 
usually contain, in addition to the solvent and, 
when necessary, co-solvent, 10 — ^50% w/v 
toxicant^ 2 — ^20% w/v emulsifiers and 0—20% 
w/v of appropriate additives, for example 
stabilisers, penetrants and corrosicHi inhibitors. 
Suspension concentrates are compounded so as 
to obtain a stable, non-sedimenting, flow- 
able product and usually contain 10 — ^75% 
w toxicant, 0.5 — 15% w of dispersing agoats, 
0.1 — 10% w of suspaiding agents, for example 
protective colloids and thixotropic agents, 
0 — 10% w of appropriate additives, for ex- 
ample defoamers, corrosion iishibimrs, 
stabilisers, penetrants and stidcers, and as car- 
rier, water or an oi^anic liquid in which the 
toxicant is substantially insoluble; certain 
organic solids or inorganic salts may be dis- 
solved in the cairier to assist in preventing 
sedimentation or as antifreeze agents for 
water. 

The compositicms of the invention may con- 
tain other ir^redients, for example, other 
compotmds possessing hecbiddal, pestiddal or 
fungicidal properties. 

Aqueous dispersion and emulsions, for ex- 
ample, compositions obtained by diluting a 
wettable powder or an emulsiflable concentrate 



according to iha invention with water, also 
lie witiiin the scope of the present invention. 
The said emulsions may be of the water-in-oil 
or of the oil-in-water type, and may have a 
thick *mayonnaise'-like consistency. 

The invention includes also wid^ its scope 
a method of combating weeds and/or insects 
smd/Qt acarids at a locus which comprises 
applying to the locus a bioddally e&ctive 
amount of a composition or suipfaoximinje deri- 
vative of the invention. 

The invention is illustrated further in the 
following Examples, 



Example 1. 
S - ( 2 - chloro - 4 - nitrophenyl) 
methylsuLphoximine 



0,N 



s- 
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2 - Chloro - 4 - nitrophenjd - mediylsul- 
phjoxide (11 g) was dissolved in a mixture of 
dry chlorof otrm (200 ml) and concentrated sul- 
phuric add (20 ml). Dry sodium azide (6 J g) 
was added to the mixture maintained at 48 — 
53° C over a period of three hours. The mix- 
ture was stirred! vigorously for a further 24 
hours at tiiis temperature, aad then pousned into 
ice-water. The ddorof orm layer was s^>arated 
and the aqueous layer neutralised witii aqueous 
sodium carbonate solution. The neutralised 
solution was extracted with dilorof orm and the 
combined chloroform soluticms were dried over 
anhydrous soditun sulphate and evaporated to 
dryness under reduced pressure to yidd the 
d^ired product having a m.p. 85 — ^88° C. 



Analysis 

Calculated for C^U^lSl^SO^Cl: 100 

C 35.9; H 3.0; N 11.9%, 
Found: C 36.2; H 2.9; N 11.9% 



Example 2 

S - (2 - chloro - 4 - nitrt>phenyl) - S - methyl- 
N - acecylsulphoximine 
S - (2 - dtloro - 4 - nitrophenyl) - S- 
mediylsulphoximine (1.5 g, prepared as in Ex- 
ample 1) and acetic anhydride (1 ml) in glacial 
ac^c add (4 ml) were heated together at 50° 
C. for 1 hotff. Water was then added to the 
mixture and the resulting sc^ was filtered off, 
dried and recrystallised from a mixture of 



105 



110 



4 



1,307^71 



4 



acetone and petroleum etlter (b.p. 40 — 60^ C.) 
to give the desiied product having a ni.p. 
161—163^ C 

Andysis 

5 Calctdated for CHoNsSO^a: 

C 39^; H 3.3; N 10.1; S 11.6% 

Found: C 39.7; H 3,3; N 10.3; S 11.6% 

Example 3 
S - mediyl - S - (4 - nitrpphenyi) - N- 
10 chlarosulphoximine 




S - mediyl - S - (4 - nitrophenyl) sulphox- 
imine (1.0 g) in dry chlotofoim (50 ml) was 
treated with gaseous chlorine und^ irradiation 
15 by a heat lamp for 2 hours. The mixture was 
then filtered and resulting solid was recrystal- 
lised from a mixture of acetone and petroleum 
ether (b.p. 40 — 60° C) to yield the desired 
product having a m.p. 158 — 160° C. 

20 Analysis 

Calculated for QHtNoSO^jQ: 

C 35.9; H 3.0; N 12.0; S 13.7%> 
Found: C 35.7; H 3.7; N 11.7; S 13.4% 

Example 4 

25 S - methyl - S - (4 - nitrophenyl) - N- 
(N',N' - dimethylcarbamoyl) sulphoximine 
S - methyl - S - (4 - nitrophenyl)sulphcx- 
imine (0.75 g) and dimethlycarbamoyl chloride 
(0.4 g) in pyridine (40 ml) were heated 

30 together under reflux for 6 hours. The solution 
was then evaporated to dryness under reduced 
pressure. The residue was treated with dilute 
hydrochloric acid and extracted with benzene. 
The benzene extracts were dried and evapor- 

35 ated to diyness under reduced pressure to yield 
the desired product having a m.p, 135 — 137*=" 
C. 

Antdysis 

Calculated for Ci,Hi:jNaSO.j : 
40 C 44.4; H 4.8; S 11.8% 

Found: C 443; H 4.7; S 12.4% 

Example 5 

S - mediyl - S - (4 - nitrophenyl) - N - (N'- 
phenylcarbamoyl)sulphoximine 
45 S - methyl - S - (4 - nitrophenyl) sul- 



phoxinune (1.0 g) and phenyl isocyanate (0.6 
g) in a 2 : 1 mixture of toluene and petroleum 
ether (b.p. 60—80° C.) were heated tt^ther 
under reflux for 45 hours. The solution was 
filtered and evaporated to dryness under 50 
reduced pressure. The residue was triturated 
widi a hot mixture of acetone and petroleum 
ether (b.p. 60 — 80° C.) to give the desired 
product as a crystalline solid having a m.p. 
148—150'^ C. 55 

Afialysis 

Calculated for Ci^HiaN^SO*: 

C 52.7; H 4.1; N 13.3% 
Found: C 53.0; H 4.2; N 13.0% 

Example 6 60 
S - (4 - chlorophenyl) - S - methyl - N- 

ethoxycarbonylsu^hoximine 
S - (4 - chlorophenyl) - S - meihylsul- 
phoximine (0.76 g), ethyl chloroformate (0.43 
g) and triediylamine (0.4 g) in ether (40 ml) 65 
were heated mgether under reflux for 65 hours. 
The mixture was then filtered and evaporated 
to dryness under reduced pressure to give the 
desired product having a niLp. 70 — 73° C. 

Analysis 70 
Calculated for Ci^HieNSOaa: 

C 45.9; H 4.6; N 5.4% 

Found: C 45.9; H 4.8; N 5JL% 

Example 7 

Nitration of S - (4 - chlorophenyl) - S- 75 
metfayisulphoximine 

S - (4 - cMortJphenyi) - S - methylsulphox- 
imine (1.0 g) was treated dropwise with fi lmin g 
sulphuric acid (3 ml) followed by fuming 
nitric add (1 ml) at 5—15° C. The mixture 80 
was stirred at 30— -35° C, for 6 hours and then = 
poured into ice-sodium hydroxide solution. 
After vigorous stirring a white predpitate was 
obtained, which was filtered off, dried and re- 
crystallised from a mixture of acetone and 85 
petroleum ether (b.p. 40—60° C) to yield 
S '(4- Mora - J - nitrophenyl) - 5 - methyl- 
N - nitrosiilpJtoxtmine as a colourless crystal- 
line solid having a m.p. 164 — 168*^ C. 

Ancdysis 90 

Calculated for QH,.NaSO-a: 

C 30.1; H 2.2; N 15.0; S 11.5% 

Found: C 30.4; H 2.0; N 14.8; S 11.6% 

The aqueoiss alkaline solution was addified 
and extractal with chloroform. The extracts 95 
were dried and evaporated to dryness under 
reduced piessurei to 5nteld a crude material 
which after recrystallisation from benzene 
yielded S - (4 - cldoro - J - nitrophenyl) - S- 
ntetJtylstdphoxitnine having a m.p. 118 — 100 
120° C. 
Analysis 

Calculated for C^H^NoSOaa : 

C 35,8; H 3.0; N 11.9% 

Found: C 36.1; H 3,0; N U3% 105 
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Example 10 

Herhiddal Activity 
To evaluate their herbiddal activity, the 
compounds of the invemion were tested using 

5 as a representative range of plants: — maize, 
Zea mays (Mz); oai^ Avenua sadva (0); rye 
grass, Lolium peremie (RG); pea, Pisum 
satwimi (P); linseed, Liman usitatissium (L); 
mustard, Sinapis alba (M); and sugar beet^ 

10 Beta vulgaris (SB). 

The tests fall into two categories, pre- 
emergence and pbst-emei^ence. The pre-emer- 
gence tests involved spraying a liquid fonnula- 
tion of the compound onto the soil in which 

15 the seeds of the plant species mentioned above 
had recently been sown. The post-emei^ence 
tests involved two types of test, viz. soil drench 
and foliar spray tests. In the soil drench tests 
the soil in which seedling plants of tha above 

20 species were gipowing, was drenched with a 
liquid fonnuLadon containing a compound of 
the invention, and in tiie foliar spmy tests the 
seecDing plants were sprayed witii sudi a for- 
mulation. 

25 The soil used in the tests was a steam- 
sterilised, mocSfied John Innes Compost mix- 
ture m which half tte peai^ by loose bulk, had 
been replaced by vermiculite. 

The formularicms used in the tests were pre- 

30 pared by diluting with water and solutions of 
the compounds in acetone containing 0.4% by 
weight of an alkylphenoi/ethylene oxide con- 
densate available under the trade name Triton 
(registered Trade Maife) X — 155. In the soil 



spray and foliar spray tests the acetone solu- 35 
tions were diluted with an equal volume of 
water and the resulting formtdations applied 
at two dosage levels corresponding to 10 and 
1 Idlograms of active material per hectare 
respectively in a volume equivalent to 400 40 
litres per hectare. In the soil drench tests one 
volume of the acetone solution was diluted to 
155 volumes with water and the resulting 
formulation applied at one dosage level equi- 
valent to 10 idlograms of active material per 45 
hectare in a volume equivalent to approxi- 
mately 3,000 litres per hectare. 

In the pre-emergMice tests untreated sown 
soil and in the post-emergence tests untreated 
soil bearing seedling plants were used as con- 50 
trols. 

The herbiddal effects of the compounds were 
assessed visually seven days after ^Jiaying the 
foliage and drenching the soil and 
eleven days after spraying the soil, and 55 
were recorded on a 0 — ^9 scale. A 
rating 0 indicates no effect on the treated 
plants, a rating 2 indicates a reduction in fresh 
wdght of stem and leaf of the plants of 
approximately 25%, a raring 5 indicates a 60 
reduction of approximately 55%, a rating 9 
indicates a reduction of 95% etc 

The results of the tests are set out in Table 

2. 

In tiie tests on certain of the compounds oat 65 
was replaced by rice, Orysa sativa ^) and rye 
grass was replaced by barnyard grass, EcMno- 
chloa cnisgdOi (BG). The results of these 
tests are given in Table 3. 
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Triton X 100 as wetting ageat. The fomm- 
ladons contained 0.7% weight of the com- 
pound to be tested. Turnip and broad bean 
plantSj trinnnefd to one leaf eadj, were 

5 sprayed aa lie under surface of the 1^ with 
the above fommlaftion. Spraying was effected 
wit±i a spraying machine delivering 40 gal- 
lons per acre^ the plants passing under the 
spray on a moving belt. Tea 4th instar (8-day- 

10 old) diainoind!-baH± moth larvae (PluteQa 
maculipenms) oar ten adult 1 — 2 week-old 
mustard beed^ (phaedon cocMearia&) were 
placed on the sprayed leaf of each tmnip plant 
and ten apcerous (6-day-oid) vetch aphids 

15 (Megoura vzciae) were placed on die sprayed 
leaf of each broad bean plant. The plants were 
then oadosed in glass cylinders fitted at one 
end with a muslin cap. Mortality counts were 
made after 24 hours. 



rv. In tSBsts against glass house spider nntes 20 
(Tetnmychus urfxcae)^ leaf discs cut from 
French bean plants were sprayed in the man- 
ner described under m. 1 hour after gray- 
ing, liie discs were inooilated with 10 adult 
mites. Mortality counts were made 24 hours 25 
after inoculadom. 

V. In tests against large white butterfly larvae 
(Pieris hrassicae)^ leaf discs cut from cabbage 
leaves were sprayed in tlie manner described 
under m. 103rd instar (8 — 10 day-old) larvae 30 
were placed on the discs within p^ri-dish pairs. 
Mortality counts were mada 24 hours after 
inoculation. 

The results of these tests are shown in Table 
5 in which A denotes complete kill, B some kill 35 
and C no kill of liie test insects. 
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aiikyiaiDino or dialkylphosphozothionate group; 
Rg represents an alkyt group of 1 — 6 carbon 
atoms or a phenyl groups or Ri and B.2 to- 
gether represent a polymethylene group of up 

5 to 5 caibon atoms; and represents a hydn>- 
gen or chlorine atom, a nitxo group, an option- 
ally dilodnated alkanoyl group of 1 — 6 carbon 
atoms, a cycloalkyl caarbonyl gcoup of up to 6 
casten atoms, an aroyl group, an N - sub- 

10 stituted or N,N - disubsrinited carbamoyl 
group, an alkoxycaibonyl group, an arailkoxy- " 
carbonyl group, an (allq^lthio) carbonyl group 
or an alkyi-, aiyl- or alkarylsulphonyl group, or 
a sulphate or aJkarylstdphonace of sudh a deri- 

15 V alive. 

3. Compositions as claimed in claim 2 in 
which the active ingredient is a sulphoximine 
derivative of formula I wherein Ri represents 
a phenyl group optionally substituted by one 

20 or more chlorine, bromine or iodine atoms, by 
one or more nitro groups or by a hydroxy, 
methyl, {Hopylamino, dipropylamino or di- 
ethyiphosphorotfaionate group; R3 represents a 
methyl or phenyl group, or Ri and R2 to- 

25 gether represent a tetramethylene group; and 
R^ represents a hydrogen or chlorine atom or a 
nitro, formyl, acetyl cMoroacetyl, dichloro-- 
acetyl, trichloioacecyl, propionyl, diddoropro- 
pionyi, buiyryl, iscrf>utyryi, cyclopropjdcar- 

30 bonyl, benzoyl, methylcaibamoyl, ethyicar- 
bamoyl, phenylcarbamoyl, dWoTOphenylcar- 
bamoyl, dichlorophenylcarbamoyl, tolylcar- 
bamoyi dimethylcarbainoyl, ethoxycarbonyl, 
benzyioxycarbonyl, (etii^rithio) carbonyl, 

35 methylsulphonyl, phenylsulphonyi or tosyl 
group, or a sulphate or toluenesolphonate of 
such a derivative. 

4. Compositions as daamed in daim 3 in 
which the active ingredient is a sulphoximine 

40 derivative of formula I wherein Ri represents 
a phenyl group optionally substituted by one 
or more chlorine atoms, by one or more nitro 
groups CM" by a methyl or dipropylamino group; 
R2 r^resents a methyl or phenyl grotqj; and 

45 R3 reprraents a hydrogen or chlorine atom or 
a nitro, acetyl, metiiylcarbamoyl, ethylcar- 
bamoyl, phenylcarbamoyl, chlorophenylcar- 
bamoyl, dichlorophenylcarbamoyl, dimethyl- 
carbamoyl, ethoxycarbonyl or (ediylthio) car- 

50 bonyl group. 

5. Compositions as claimed in daim 1 
wherein the active ingredient is S - (3,5 - di- 
nitro - 4 - N',N' - diprop3daminophenyl) - S- 
methylsul]^oximine. 

55 6. Compositions as rlgiTn^ in any one of 
the claims 1 — 5 when formulated as powders, 
dusts, granules, solutions, emulsifiable concen- 
trates, emuisioi^ suspension concentrates or 
aerosols. 

60 7, Compoations as daimed in any one of die 
daims 1— -6 substantially as hereinbefore des- 
cribed, 

8. Sulphoximine derivatives of formula I 
wherein Ri, R3 and R^ are as defined in daim 
65 1, togiether mth the salts thereof, witii die pro- 



viso that when Ri and R^ each represents a 
ph^yl group or together repTKent a tetra- 
methylene group, or Ri represents a phenyl 
group substituted in the 4-position by daloro, 
nitro or methyl and Ra represents a methyl 70 
group, then R3 is other than a hydrogen atom, 

9. Sulphoximine derivatives as claimed in 
claim 8 wherein R^ represaits a phenyl group 
optionally substituted by one or more halo- 
gen atoms, by one or more niiro groups, or 75 
by a hydroxy, alkyl, alkylamino, diaikylamino 
or dialkylphosphorodiionate group; Rg repre- 
sents an alkyl giroup of 1 — 6 carbon atoms or 
a phenyl group, or Ri and R2 together rq)re- 
sent a polymethylKie group of up to 5 carbon 80 
atoms; and Rs represents a hydrogen or chlor- 
ine atom, a nitro group, an optionally chlor- 
inated alkanoyl group of 1 — 6 carbon atoms, a 
cydoalkyl carbonyl g3:oup of up to 6 carbon 
atoms, an aroyl groi:^, an N - substituted or 85 
N,N - disubstituted carbamoyl group, an 
alkoxycarbonyl group, an aralkQxycari>onyl 
group, an (alkyithio) carbonyl group or an 
alkyl-, aryl- or alkarylsulphonyl group, or a 
sulphate or alkaryl sulphonate of such a deri- 90 
vative. 

10. Sulphoximine derivatives as claimed in 
claim 9 wherein Ri represents a phenyl 
group optionally substituisd by one or 
more chlorine, bromine or ionine atoms, 95 
by one or more nitro groups or by a hydroxy^ 
metiiyl, propylamino, dijHPopylamino or di- 
ethylphosphorodiionate group; Ro represents a 
methyl or phsaayl group, or Ri and Ro together 
reprsent a tetrameriiylme group; and Rs 100 
reprKents a hydrogen or chlorine atom or a 
nitro, formyl, acetyl, cfaloroaceryl, dichloro- 
acetyl, tridiloroacetyl, propionyl, dichloio- 
propionyi, hutyTylj isobutyryl, cydopropyicar- 
bonyl, benzoyl methylcarbamoyl, ethylcarbam- 105 
oyl, phenylcarbamoyl, chlorophenylcarbamoyl, 
didhlorophenyicarbamoyi, tolylcaibamoyl, di- 
methylcarbamoyl, ethoxycarbonyl, benzyloxy- 
carbonyl, (ethylthio) carbonyl, metiiylsul- 
phonyi, phenylsulphonyi or tosyl group, or a 110 
sulphate or toluene sulphonate of such a deri- 
vative. 

11. Sidphoximine derivatives as daimed in 
daim 10 wherein Rt rejaesents a phenyl group 
optionally substituted by one or more dilorine 115 
atoms, by one or more nitro groups or by a 
methyl or dipropylamino group; Rg represents 
a methyl or phenyl group; and R^ represents a 
hydpogQi or dilorine atom or a nitron acetyl, 
methylcarbamoyl, ethylcarbamoyl, phenyl- 120 
caarbamoyi, chlorophenylcaibamoyi, dichloro- 
phenylcarbamoyl dimediylcarbamoyi, ethoxy- 
carbonyl or (etiiyltfaio) carbonyl group. 

12. S - (3,5 - dinitro - 4 - N',N' - dipropyl- 
aminophenyl) - S - methylsulphoximine. 125 

13. Sulphoximine derivatives as daimed in 
daim 8 specifically named herein excluding 
that daimed in claim IZ 

14. Process for preparing sulphoximine deri- 
vatives as daimed in daim 8 wherein R3 130 
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represents a hydrogen atom which comprises 
reacting a sulphoxide of formula : — 

Ri 

>SO 11 

with hydrazoic acid. 
5 15. Process according to datm 14 in whidi 
the hydrazoic add is generated in situ by the 
action of an acid on an alkali metal azide. 

16. Process according to claim 15 in which 
the add is sulphuric add and the alkali metal 

10 azide is sodium azide. 

17. Process accordmg to any one of the 
daims 14 — 16 in which the reaction is car- 
ried out in an ozganic solvent. 

18. Process according to claim 17 in which 
15 the solvent is chloroform. 

19- Process for preparing stdphoximine 
derivatives as claimed in daim 8 wharein R^ 
represents an acyi group which comprises re- 
acting the corresponding compound wherein Rs 
20 represents a hjrdrogen atom with an acyl 
halide. 

20. Process according to daim 19 in whidi 
the acyl halide is an acyl diloride. 

21. Process according to daim 19 or 20 in 
25 which the reaction is carried out in the 

presence of a hydrogen haMde acceptor, 

22. Process according to daim 21 in whidi 
the hydrogen halide acceptor is a tertiary 
amine. 

30 23. Process according to claim 22 in which 
die tertiary amine is triethylanrine or pyridine. 

24. Process according to any one of the 
daims 19 — 23 ia which die reaction is carried 
out in an ine^ t organic solvent. 



25. Process according to daim 24 in which 35 
the solvent is ether. 

26. Process for preparing sulphoximine deri- 
vatives as daimed in daim 3 wherein R3 
represents a halogen atom which comprises re- 
acting the corresponding compound wherein 40 
R^ represents a hydrogen atom with a halo- 
genating atom. 

27. Process according to daim 26 in which 
the halogenating agent is the elemental halo- 
gen or an alkali metal hypohalite. 45 

28. Process for preparing sulphoximine deri- 
vatives as claimed in daim 8 wherein R3 
represents a nitro group which comprises nit- 
rating the corresponding compound wherein R3 
represents a hythogen atom using a mixture of 50 
nitric add and sulphuric add. 

29. Process according to any one of the 
claims 14, 19, 26 or 28 substantially as herein- 
before described with particular reference to 
examples 1, 3, 4, 6 and 8. . . 

30. Sulphoximine derivatives as claimed in 
daim 8 when prepared by a process as daimed 
in any one of the claims 14 — 29. 

31. Method of combating weeds and/or in- 
sects and/or acarids at a locus which com- 60 
prises applying to the locus a bioddally effec- 
tive amount of a sulphoximine derivative as 
claimed in any one of the claims 8 — 13 or 

30 or a composition as claimed in any one of 
the daims 1 — 7. 65 
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